Editor's Introduction
In this series of interviews with innovation leaders, Ubiquity Associate Editor and software engineer, Dr. Bushra Anjum sits down with Dr. Richard What is your big concern about the future of computing to which you are dedicating yourself?
Increasingly, people spend their time, money, and energy interacting with virtual and mediated environments using a combination of virtual, augmented, or mixed reality technologies, commonly called xR. These technologies themselves are not new; Ivan Sutherland famously demonstrated a working head-worn display and tracking system in 1968. What's changed in 50 years is that today's xR systems are cheaper, more widely available, and better than they ever have been.
These technologies have the potential to dramatically change the way people interact with computer systems and with the world around them. We could see increased access to medical care through virtual telemedicine, improved safety and effectiveness of emergency responders through virtual skills training, and a greater understanding of complex data through immersive visualization and analytics.
However, many issues need to be addressed if xR is going to live up to these hopes. Some of these issues are technological (display, rendering, tracking, software, networking, etc.); some are ethical, etc. But the questions I am most concerned with are related to the human experience itself, such as: How do humans perceive data presented in immersive environments? How does data presented in an immersive context affect human cognition, emotion, and behavior? And how "real" does a virtual environment need to be to be useful?
How did this concern emerge? Precisely, how did your background, education, community, and past professional projects shape it?
When I was five, I was fortunate to have some formative pieces of technology in my home, namely, the Apple IIGS and the original Nintendo Entertainment System. For better or worse, I didn't use these technologies to learn how to program or become a child computing prodigy. What I did learn, though, was that computer-generated stories and worlds could be extremely compelling, despite the technological limitations that existed at the time. It's all well and good for the work to be exciting or cool, but the real measure of success is whether it is useful to real users with real problems. One area in which virtual reality has clear utility is training. But, if virtual reality training is to be effective, we have to learn how different aspects of virtual experiences affect their users. My dissertation and publications drawn from it have explored this topic [1] . One notable finding is that having a virtual body is much more important to users than, for example, realistic behavior of physical objects or characters.
My work today is shaped by these formative experiences. I continue to study why people find experiences in immersive environments compelling, or why they don't, so we can make the applications more useful.
What project or initiative are you currently leading that has the potential to address the issue presented in response to the first question? Readers may have heard of "presence" in the context of virtual reality as the feeling of "being there" in the virtual space. Following Mel Slater [2] , I prefer to call this feeling place illusion (PI), and distinguish it from plausibility illusion (Psi). Psi is the feeling that the events one is experiencing are really happening. For example, assume you are in a VE [virtual environment] intended to represent a library. Here, presence would be your feeling of, "I am in a real library." If you turned your head and saw more bookshelves, then that would reinforce your feeling of PI. If all the library patrons were quiet, then that would enhance your feeling of Psi.
PI has been extensively studied by the virtual reality research community. There is not a similar body of knowledge regarding Psi. This is partly due to recency. But I believe that this discrepancy is also because investigating plausibility illusion is just hard. PI seems to derive primarily from system characteristics: display field of view, system latency, and the like. These are quantifiable things. On the other hand, Psi derives from characteristics of the experience, such as the behavior of objects in the environment, users' expectations about the experience, and so on. To choose virtual fire-fighter training as an example, having a display with a wider field of view might increase a user's feeling of PI, while having the simulated fire behave appropriately might increase their feeling of Psi. If one experiences both PI and Psi, then one is more likely to respond to virtual stimuli as if they are real. And really, that's often the desired outcome when using virtual reality. international teaching and mentoring experience and has served in academia for over five years before joining the industry. In 2016, she has been selected as an inaugural member of the ACM Future of Computing Academy, a new initiative created by ACM to support and foster the next generation of computing professionals. Dr. Anjum is a keen enthusiast of promoting diversity in the STEM fields and is a mentor and a regular speaker for such. She received her Ph.D. in computer science at the North Carolina State University (NCSU) in 2012 for her doctoral thesis on Bandwidth Allocation under End-to-End Percentile Delay Bounds. She can be found on Twitter @DrBushraAnjum. DOI: 10.1145/3380975
